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ABSTRACT: 

PURPOSE: To provide the title field effect transistor having high 
reliability without breaking down a gate oxide film. 

CONSTITUTION: Within the title field effect transistor, a source region 2 
and a drain region 3 implanted with impurities are formed on an insulating 
layer 1 ; a channel region 4 containing almost no impurities at all is formed 
between these regions 2 and 3; and then a gate region 6 is provided on the 
channel region 4 through the intermediary of a gate insulating film 5 
comprising SiO<SB>2</SB>, etc. In such a constitution, the thickness of the 
source region 2 and the drain region 3 is to be thinner than that of the 
channel region 4 so that the surface of the source region 2 and the drain 
region 3 may be located on a position lower than that of the channel region 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to SOIMOSFET_(Sijicon On InsulatorM&al Q^dde Se miconductor Field E ffect 

Transistor). 

[0002] 

[Description of the Prior Art] In the possibility of a latch rise free-lancer, soft error resistance, low stray capacity, and 
three-dimensions-izing of an integrated circuit etc., SOIMOSFET which has the advantage which is not in a bulk Si element 
attracts attention. It makes between these s ource field 1 2 and the dr ain fields 13^ the cha nnel field 14 , and has structure which 
formed the gate field 16 through the oxide film R on This channel field 14 while this SOIMOSFET forms the silicon layer 1 1 
on the insulator 10 of Si02 grade, injects an impurity into a part of this silicon layer 1 1 and forms the source field 12 and the 
drain field 13, as shown in drawing 8 . 

[0003] And since above SOIMOSFET can make zero most impurities of channel field 14 field unlike the usual MOSFET, it 
can suppress dispersion of an impurity and can make a high-speed device. By forming a thin SOI film especially, the kink 
effect and a drain current overshoot phenomenon can be suppressed, and highly efficient-ization can be attained 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when current flows towards the drajn jjeld 13 t hrough the channe l 
figl dJ4 frorn the sour ce fiel d 12 as shown in drawing 9 if it is in above-mentioned SOIMOSFET, by high electric field, the 
electron (hot electron)* whicFchanged into the high-energy state collides with a silicon crystal lattice, an electron and a hole 
pair are generated, this jumps into the gate^oxide filaU5, a film is destroyed, or interface level is generated, a device property 
is out of order, and reliability falls. Since the electric field near the drain become large when a thin SOI film is formed, 
especially the above-mentioned disadvantage becomes remarkable. 
[0005] 

[Means for Solving the Problem] That the above-mentioned technical problenTsHdtridJje solved, this invention formed the 
silicon (Si) layer on the insulator, and made thickness of the aforementio ned drain fielcPthinner than the thickness of a channe l 
field in th e field-effect transistor which injected the impurity into this silicon layerand formed the source fieldand the drain 

fieia: ~ ~ - * " — — ~~ '" ' — — 

[0006] 

[Function] Since the thickness of a drain field is thinner than the thickness of a channel field, the upper surface of a drain field 
is locatejcLbelow the inferior surface of tongue of a gate oxide film, and since the path^c^ 

through the portion.which Js separated jrjorn a stroigllegffic^leld j)QjtiQn.a^ result, the hot .electron. tqgeneratej:an be 

reduced. 

[0007] 

[Example] The example of this invention is explained based on an accompanying drawing below. Here, the cross section of 
the field-effect transistor which drawing 1 requires for this invention, and drawing 2 are drawings in which the important 
section expanded sectional view, drawing 3 , or drawing 7 of this field-effect transistor shows the manufacture method of a 
field-effect transistor. 

[0008] The field-effect transistor of this invention forms the source field ! and the drain field 3 which come to pour an 
impuri^nto silicon _(S^on Ae Mulating layer J of SJ02 grade, makes between these source field 2 and the drain field 3 the 
chanr^^ impurity is hardly contained, and has structure which formed the gate field 6 through the gate oxide 

tilm^joLbiOigrade on this channel field 4 . 

[0009] And the thickness is made thinner than the thickness of the channeyjeld k 4, and the aforementioned s ource field 2^ and 
theiiraiafieid 3 are located in the position where the upper surface oTthe source field 2 and the drain field 3 fell rather than 
the upper surface of the channel field 4. 

[0010] If voltage is impressed above to the gate field 6, resistance of the charmel^fifild_4js .contTglled and current is passed 
between the source jield 2 and the dra in field 3, as shown in the arrow of drawing 2 , current will flow from the s ource field 2 
to thedrai n field 3 th rough the channel falcL4. And since the upper surface of the drainjiddJUs located in the position which 
fell ratheFihan tne c hannel field_4 _upper surface at this time, current avoids the portion of the highest electric field and flows 
into the drain field 4. ~ ~~ „ — ^ 
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[001 1] Next, the manufacture method of the above-mentioned field-effect transistor (SOIMOSFET) is explained based on 
drawing 3 or drawing 7 . As first shown in drawing 3 , the silicon (Si) layer 7 is formed to the thickness of about 500A by the 
epitaxial grown method etc. on the insulating layer 1 of Si02 grade. Oxide-film 5a of Si02 grade is formed in this silicon 
layer 7 front face, polysilicon contest layer 6a used the p;ate field 6 i* further formed in the front face of this oxide-film 5a, 
the resist mask 8 is covered over the front face of this polysilicon contest layer 6a, and it etches with the upper shell plasma of 
the resist mask 8 etc. 

[0012] Then, if leave the portion of the resist mask 8, polysilicon contest layer 6a is removed, the gate field 6 is formed and 
etching is further continued as shown in drawing 4 , as shown in drawing 5 , it will leave the portion of the resist mask 8, 
oxide-film 5a will be removed, and the gate oxide film 5 will be formed. 

[0013] Although etching will be stopped in an above position if it is the former, if it is in th\z invention, the silicon layer 7 
further exposed from the resist mask 8 downward from the inferior surface of tongue of the gate oxide film 5 as etching is 
continued further and it is shown in drawing 6 is investigated. 

[0014] Then, as shown in drawing 7 , impurities, such as As, can be injected into the silicon layer 7 exposed from the resist 
mask 8, the source field 2 and the drain field 3 can be formed, and the field-effect transistor shown in drawing 1 can be 
obtained by removing the resist mask 8 by ashing fiirther. 

[0015] In addition, although it was made for the thickness of a source field to also become equal to a drain field in 
consideration of the symmetric property of a device if it was in the example, you may make it become flat-tapped with the 
channel field upper surface as usual about a source field. 

[0016] T£ To. 

[Effect of the Invention] since thickness of a^drainfield is madejhi^ thickness of a <^nneljidd~aadJt was made 

for the drain field upper surface to be located below a gate oxide-film inferior surface of tongue when it was alike and. was 
based on the SOIMOS field-effect transistor of this invention, ^explained above, it can go into a drain field through the 
portion into which the path of current separated from the strong electric-field portion, and the hot electron to generate can be 
reduced Therefore, even if it makes a SOI film thin to about 500A, a gate oxide film cannot be destroyed and a reliable 
field-effect transistor can be obtained. 
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[001 1] Next, the manufacture method of the above-mentioned field-effect transistor (SOIMOSFET) is explained based on 
drawing 3 or drawing 7 . As first shown in drawing 3 , the silicon (Si) layer 7 is formed to the thickness of about 500 A by the 
epitaxial grown method etc. on the insulating layer 1 of Si02 grade. Oxide-film 5a of Si02 grade is formed in this silicon 
layer 7 front face, palysilicon conte st layer 6a used as the gate field is further formed in the front face of this oxide-film 5a, 
the resist mask 8 is covered over the front face of this polysilicon contest layer 6a, and it etches with the upper shell plasma of 
the resist mask 8 etc. 

[0012] Then, if leave the portion of the resist mask 8, polysilicon contest layer 6a is removed, the gate field 6 is formed and 
etching is further continued as shown in drawing 4 , as shown in drawing 5 , it will leave the portion of the resist mask 8, 
oxide-film 5a will be removed, and the gate oxide film 5 will be formed. 

[0013] Although e'rS.aig will be stopped in an above position if it is the former, if it is in this invention, the silicon layer 7 
further exposed from the resist mask 8 downward from the inferior surface of tongue of the gate oxide film 5 as etching is 
continued further and it is shown in drawing 6 is investigated. 

[0014] Then, as shown in drawing 7 , impurities, such as As, can be injected into the silicon layer 7 exposed from the resist 
mask 8, the source field 2 and the drain field 3 can be formed, and the field-effect transistor shown in drawing 1 can be 
obtained by removing the resist mask 8 by ashing further. 

[0015] In addition, although it was made for the thickness of a source field to also become equal to a drain field in 
consideration of the symmetric property of a device if it was in the example, you may make it become flat-tapped with the 
channel field upper surface as usual about a source field. 

[0016] T£ Tcu 

[Effect of the Invention] since thickness of a jlrain field is made thinner than the thickness of a charmejjfiddaadit was made 
for the drain field upper surface to be located below*a gate oxide-film inferior surface of tongue when it was a like,and,was 
based on the SOIMOS field-effect transistor of this invention, as explained above, it can go into a drain field through the 
portion into which the path of current separated from the strong electric-field portion, and the hot electron to generate can be 
reduced Therefore, even if it makes a SOI film thin to about 500A, a gate oxide film cannot be destroyed and a reliable 
fieid-effect transistor can be obtained. ~ " 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The cross section of the field-effect transistor concerning this invention 
[Drawing 21 The important section expanded sectional view of this field-effect transistor 
[Drawing 31 Drawing showing the manufacture method of the field-effect transistor concerning this invention 
[Drawing 41 Drawing showing the manufacture method of the field-effect transistor concerning this invention 
[Drawing 51 Drawing showing the manufacture method of the field-effect transistor concerning this invention 
[Drawing 61 Drawing showing the manufacture method of the field-effect transistor concerning this invention 
[Drawing 71 Drawing showing the manufacture method of the field-effect transistor concerning this invention 
[Drawing 81 The cross section of the conventional field-effect transistor 

[Drawing 91 The important section expanded sectional view of the conventional field-effect transistor 
[Description of Notations] 

1 [ - A drain field, 4 / - A channel field, 5 / - A gate oxide film, 6 / - A gate field, 7 / - A silicon layer, 8 / - Resist mask. ] 
- An insulating layer, 2 - A source field, 3 
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